The hypothalamic neurosecretory cells of the tree sparrow, Passer montanus saturatus, are topographically divisible into nine groups. Cells of some groups are stimulated by deprivation of drinking water, whereas others are not. Neurosecretory material is depleted in the pars nervosa and is slightly decreased in the median eminence by the treatment (Matsui, 1964) . It was postulated from these findings that the neurosecretory cells of the stimulated groups might have their endings in the pars nervosa, and the cells of the unstimulated groups might send their axons to the median eminence.
In the present experiment, the neurosecretory cells were affected by prolonged daily photoperiods (long days) which have been known to cause a change in the amount of neurosecretory material in the median eminence but not in the pars nervosa (Oksche et al., 1959; Farner and Oksche, 1962; Hirano et al., 1962; Wolfson and Kobayashi, 1962; Uemura and Kobayashi, 1963) . If we could find neurosecretory cell groups which were stimulated by the photoperiodic manipulation, we might conclude that they send their axons to the median eminence, and the groups which did not respond to the stimulus send their axons to the pars nervosa.
Thus, attempts have been made to determine which neurosecretory cell groups have their terminals in the median eminence or in the pars nervosa by affecting the neurosecretory cells with two different stimuli; water deprivation (Matsui, 1964) The experiment started on August 8(the 0day of the expeiment) and terminated on September 14(the 37th day). Thirty six birds including both sexes were divided at random into six groups of six birds each. Three groups exposed to short days(08:40-16:40) served as controls and were killed on the 0, 18th and 36th days of the experiment.
The other three experimental groups were exposed to 20-hour daily photoperiods(08:40-04:40, long days) and killed on the 14th, 24th and 37th days of the light treatment.
One bird of the control group was lost during the experimental period.
After measuring the body weight, all the birds were sacrificed between 11:30 and 13:00. The tissue of the hypothalamo-hypophysial regions and the gonads were fixed in Bouin's fluid. The gonads were weighed 7 to 10days after the fixation.
For the demonstration of neurosecretory material, the aldehydefuchsin(AF) technique (Gomori, 1950; Halmi, 1952; Dawson, 1953 ) was used. The karyometric method and indices of the amount of neurosecretory material were described in a previous paper (Matsui, 1964) . The details of the neurosecretory cell groups were also described in the same paper. Some techniques are presented in the following paragraphs, wherever they are necessary.
RESULTS
Body weight change and gonadal development after exposure to long days
The mean of differences between initial and final body weights of individual birds is summarized in Table I . Body weights of experimental birds had decreased significantly by the 14th day of the light treatment.
Thereafter, however, they began to increase gradually toward the initial body weight up to the end of the experiment.
Deposition of fat in experimental birds was not observed. No significant changes in body weight were detected in control groups.
After exposure to long days, the testes of experimental birds showed a marked increase in weight. The weight of the ovaries of experimental birds did not show an apparent increase. However, the follicles of the ovaries were always larger in experimental birds than in control birds. The gonads of control birds did not show such a development.
The weights of the gonads are shown in Table 2 . No relationship between gonadal growth and light intensity(35 to 310 lux) was recognized. Amount of neurosecretory material in the anterior median eminence and the pars nervosa An amount of neurosecretory material was examined in two regions of the anterior median eminence: one is relatively cephalic and the other is caudal to it (around Regions I and III of the white-crowned sparrow, see Kawashima et al., 1964; Figs. 1 and 2) . In control birds, neurosecretory material was abundant in both cephalic( Fig. 1) and caudal portions(Figs. 2 and 3). No sex difference in the amount of neurosecretory material was detected in either control or experimental birds. In experimental birds, neurosecretory material showed a tendency toward a decrease in amount only in the cephalic portion on the 14th day of the treatment, compared with control groups (Fig.  4) . On the 24th day, the material tended to decrease in both portions, with considerable individual variation.
However, on the 37th day of the light treatment, the experimental birds showed approximately the same amount of neurosecretory material in the median eminence as that of control birds. In the pars nervosa, no change was detected in the amount of neurosecretory material during the experimental period in either control or experimental birds (Fig. 5) .
Response of neurosecretory cell groups to long days In the medial supraoptic group(Sm), all cells (about 40) appearing in every two sections on the slides were measured on their nuclear diamaters. In the intermediate supraoptic group(Si), the lateral supraoptic group(SI), the anterior •~200 (E) and the occipito-mesencephalic tract group(Om), all cells appearing in every three sections, which were about 100, 60, 40, 30, 40 and 30 in number respectively, were measured.
In the antero-and postero-medial paraventricular groups(Pam and Ppm), all cells appearing in every fourth section taken from 15 successive sections were measured.
They numbered about 30 and 30, respectively. About 20 cells in a section giving the largest circumference of the nucleus rotundus (R) were measured as control cell group.
The responses of hypothalamic neurosecretory cell groups to long days are summarized in Table 3 . The nuclear size of the cells of the nucleus rotundus was not affected by long days. In both control and experimental birds, there was no significant sex difference in nuclear size in any neurosecretory cell groups. The nuclear size remarkably increased in the cells of two groups(Sm and Si) on the 14th day of the treatment, and reached a maximum on the 24th day. The maximal size was maintained until the end of the experiment(the 37th day). In the Pa and PI groups, the nuclear size was maximal on the 14th day during the experimental period. Thereafter, the cells of Pa maintained their maximal nuclear size up to the 37th day, while those of PI showed a decrease in their nuclear size compared with those of control groups on the 37th day. The cells of the Si and Pam groups of experimental birds showed significant increases in nuclear size on the 14th and 24th days. The increases of these two groups were not as marked as those of the former four groups, Sm, Si, Pa and PI (Table  3) . By the 37th day, the nuclear size of these two groups had decreased to those of control groups. The cells of the remaining three groups, Ppm, E and Om, did not show any change in nuclear size.
In the cells of both Sm and Si of control birds, abundant neurosecretory material and colloid droplets of various sizes were observed.
The material stained strongly with AF was uniformly distributed in the cytoplasm.
In the experimental birds, the amount of neurosecretory material decreased conspicuously in most cells on the 14th and 24th days and the cytoplasm showed weak purple color (Figs. 6 and 7) . However, on the 37th day, neurosecretory material tended to accumulate again.
The cells of Pa of control birds were heavily packed with neurosecretory material.
In those of experimental birds, neurosecretory material apparently decreased and it was distributed in the paranuclear area on the 14th day of the light treatment.
The cells contained numerous colloid droplets of relatively large size. By the 24th day, the neurosecretory material had accumulated around the cell nuclei and colloid droplets had become finer in size. On the 37th day, a tendency toward a restoration in the amount of neurosecretory material in the cytoplasm was observed in Sm and Si. In the cells of Pl of control birds, neurosecretory material was relatively evenly distributed in the cytoplsm, but the staining was a little weaker than that in Sm, Si and Pa.
In three of five birds of the 36 short-day control group fine droplets were visible that were not found in the other control birds.
By the 14th day of the experiment, the amount of neurosecretory material in the cells of Pl of experimental birds had decreased. Accumulations of neurosecretory material around the cell nuclei were observed in a number of cells whereas droplets of various sizes were found to be evenly distributed in the cytoplasm.
On the 24th day, the amount of neurosecretory material was varied. 
DISCUSSION
The body weight of the tree sparrow, which is a non-migratory species, was not significantly increased by the long-day treatment.
This observation is in good agreement with the result obtained in the English sparrow, which is also a nonmigratory species (Farner et al., 1961) , but it contrasts greatly with the results obtained with the temperate-zone migratory species which showed a gradual gain in body weight ascribed to fat deposition in response to the long-day treatment (Wolfson, 1942; Farner et al., 1961) .
There are several investigations on the effects of long days on the amount of the neurosecretory material in the avian median eminence (Table 4) . From this table, it is apparent that the amount of neurosecretory material in the median eminence decreases in some species and increases in other species. However, in all these experiments it was observed that gonadal growth was induced by long days. Seemingly there is no consistent relationship between the amount of neurosecretory material in the median eminence and gonadal growth. This assumption may not be true. Since neurosecretory cells of certain groups were activated by long days, it is highly probable that there were active production of neurosecretory material in the cells and active transfer of the material from the cells to the median eminence, and further active release of the material from the median eminence into capillaries. Decrease or increase of the material in the median eminence may depend on the relative rates of the production and release of the meterial. Thus some relationship between neurosecretory meterial and gonadotropin release from the pars distalis is still expected. It is also probable that the release of the neurosecretory material from the median eminence may be related to ACTH release induced by long days, as already pointed out in the white-crowned sparrow by Kawashima et al.,(1964) . In the pars nervosa, the amount of neurosecretory material was not affected by long days, as in the white-crowned sparrow (Oksche et al., 1959) . Hirano et al.(1962) reported a similar result in the white-eye, Zosterops palpebrosa japonica, subjected to long days, although they reported a decrease of neurohypophysial hormones in the median eminence.
Uemura and Kobayashi (1963) and Arai (1963) reported that in the white-eye hypothalamic neurosecretory cells were divisible into seven groups. The former authors observed that the cells of three of the seven groups were stimulated by long days. This observation is not completely consistent with the results obtained by the present author. Some groups in the tree sparrow (Si, Sl, Pa and Pam) showed a positive response as in the white-eye, whereas other groups(Sm and Pl) responded in the tree sparrow but not in the white-eye (Uemura and Kobayashi, 1963) .The difference in response of neurosecretory cell groups between these two species may be due to the fact that in the white-eye experiment the birds were killed only on the 30th day of the long-day treatment. If the birds had been killed earlier, different responses might have been.
In the tree sparrow, neurosecretory cells of four groups (Sm, Si, Pa and Pl) showed marked enlargement in nuclear size and marked depletion of neurosecretory material on the 14th day of the long-day treatment.
The other two neurosecretory cell groups (SI and Pam) showed significant positive responses in nuclear size and slight or almost no depletion of the neurosecretory material on the 14th and 24th days of the long-day treatment. On the other hand, the amount of neurosecretory material in the median eminence showed a corresponding tendency toward a reduction but not in the pars nervosa. Therefore, it may be postulated that cells of these six groups may send their axons to the median eminence, not to the pars nervosa. In the dehydration experiment (Matsui, 1964) , the author has suggested that cells of Sm, Si, Pa and Om send their axons to the pars nervosa, whereas those of the other three groups, Sl, Pam and Pl send theirs to the median eminence. Sm, Si and Pa were stimulated by both water deprivation for two days and long days. Therefore, it may be certain that they are related to functions of both the median eminence and the pars nervosa. Table 3 .
Results obtained from dehydration and photoperiodic experiments are summarized in Table 6 . Axonal links between the cells of these groups, Sm, Si and Pa, and two neurosecretory terminal components are suggested as follows. 1) Some cells of each group may have the axonal endings in the median eminence and others in the pars nervosa.
2) All cells of each group may have their axonal endings in both terminal components.
3) Some cells of each group may have their axonal endings in the pars nervosa or in the median eminence and the others in both terminal components (Fig.8) .
The cells of the Om group were stimulated only by water deprivation for two days, therefore, these may send their axons to the pars nervosa.
Three groups (SI, PI and Pam) did not respond to water depri- Figure  8 .
SUMMARY
The tree sparrow, Passer montanus saturatus, was exposed to prolonged daily photoperiods (20L 4D). The body weight decreased significantly on the 14th day of the treatment and thereafter began to increase gradually toward the initial weight up to the 37th day. Gonadal growth in both sexes was marked after exposure to long days. Neurosecretory material in the median eminence tended to decrease on the 14th and 24th days, but increased to the control level by the 37th day. Four neurosecretory cell groups, the medial supraoptic group (Sm), the intermediate supraoptic group (Si), the anterior paraventricular group (Pa) and the lateral paraventricular group (P1), were strongly stimulated by long days. The nuclear size of the cells of Si and Sm, reached its maximum on the 24th day and was maintained until the end of the experiment (37th day). The cell nuclei of Pa and Pl showed the maximal size on the 14th day. Thereafter, those of Pa maintained their maximal nuclear size up to the 37th day, while those of Pl showed a gradual decrease in size to those of control birds by the 37th day of the experiment.
Two neurosecretory cell groups, the lateral supraoptic group (Sl) and the antero-medial paraventricular group (Pam), were stimulated significantly. The maximum nuclear size of the cells of Sl and Pam was reached on the 14th day. Thereafter, the cells showed a gradual decrease in size to those of controls by the 37th day.
Cells of the three groups, the postero-medial paraventricular group (Ppm), the entopeduncular group (E) and the occipito-mesencephalic tract group (Om), did not respond in nuclear size to long days. Functional differences among different neurosecretory cell groups and possible axonal links between the nine neurosecretory cell groups and two neurosecretory terminal components, the median eminence and the pars nervosa, are briefly discussed.
